Introduction: Breast cancer is the most common type of cancer that affects women. Human epidermal growth factor receptor 2 (HER2) is a gene that plays a significant role in the development of breast cancer. The aim of this study was to compare the survival of HER2-positive breast cancer patients who received Herceptin with those who did not receive it in Yazd, Iran. Materials and Methods: Our study was an analytical cross-sectional study. Sampling was done on all patients with HER2-positive invasive ductal carcinoma (HER2 positive) who were referred to Shahid Sadoughi Hospital or Shahid Ramezanzadeh Hospital from 2003 to 2014. The data were collected using a questionnaire, which included questions on age, type of tumor, tumor grade, recurrence history, tumor size, number of lymph nodes, and whethr Hercepin was received or not received. Data were then entered into SPSS version 18 and analyzed by statistical tests. Results: The mean age of the patients was 50.78 ± 10.75 years. The mean survival time was 61.61 ± 2.93 months, and the mean recurrence time was 104.104 ± 41.3 months. The results also showed that there was no statistically significant difference between the 2 groups, despite the higher mean survival time and less recurrence time in patients receiving Herceptin compared with those who did not receive Herceptin (P>0.05). Conclusions: According to the results of this study, the efficacy of Herceptin as a neoadjuvant treatment in the survival of HER2-positive breast cancer patients has not been established.
INTRODUCTION
Breast cancer is one of the most common cancers in the world today. According to the US Joint Commission on Cancer, 1 in every 8 women is diagnosed with breast cancer (1) . Nearly 12% of women in the United States suffer from breast cancer in their lifetime (2, 3) . Breast cancer is the second leading cause of cancer death after lung cancer and is the most common cause of cancer death in women aged 55 to 45 years. Treatment for breast cancer includes surgery, radiotherapy, chemotherapy, hormonal therapy, and biological therapy. The treatment strategy is dependent on various factors; one of them is the human epidermal growth factor receptor 2 (HER2). HER2 is an oncogene that encodes transmembrane glycoprotein with tyrosine kinase activity called P-185, which belongs to the family of epithelial growth factor receptors (4) . HER2 is normal at the lower level in epithelial cells, but it increases in 15% to 30% of cases of breast cancer (5) . This gene receives a protein called HER2 on the cell surface that receives growth signals (6) . About 15% toinvasive ductal carcinoma (HER2 positive) who referred to Shahid Sadoughi Hospital or Shahid Ramezanzadeh Hospital, Iran, between 2003 and 2014. A census survey method was conducted, and all patients with breast cancer were enrolled. However, patients with metastatic breast cancer and heart diseases, those receiving Herceptin, those whose records were incomplete, and those who could not afford telephone access were excluded. The records of the patients were collected from Shahid Sadoughi Hospital, Shahid Ramezanzadeh Hospital, and Dr Mortazavi Zadeh's office. Information including patient's age, type of tumor, tumor grade, relapse date, tumor size, and the number of lymph nodes was recorded. Patients' telephone numbers were also recorded. Information about receiving Herceptin as well as their survival was collected through phone calls. The questionnaire was recorded. Survival meant the mortality rate of patients until 2014. In the next stage, patients were staged. In this study, patients who received at least 4 courses of Herceptin were assigned to receive Herceptin. The reason is that considering the cost in the years of the study, which was based on the results of various studies that showed that, on the basis of the prescription of a male patient, 9-week treatment with Herceptin may be sufficient, the Ministry of Health decided to limit the treatment to 9 weeks; therefore, some patients received Herceptin for 1 year while some of them received it for less than 1 year. There was also a need for financial intelligence analysis, because despite planning, 1 year later, Herceptin was discontinued in the middle of the test. Finally, the test results were analyzed using SPSS version 18, chi-square, and Fisher tests. Patient survival time was calculated by reducing the date of diagnosis from the date of the patient's death or the disease recurrence date.
RESULTS
The results of our study showed that the mean age of the participants in the study was 50.78 ± 10.75 years. The minimum age and the maximum age of the participants were 25 and 85 years, respectively. The age group, Herceptin, grade, stage, ER, PR, P53, Ki-67, death events, and recurrence events, and their abundance of the study group are presented in Table- 1.
The analysis of the results of our study by the chi-square and Fisher tests showed that there was a significant relationship of the death event with the stage of the tumor and that of the incidence of recurrence with the stage and grade of the tumor (P<0.05).
The survival of patients was analyzed by the Kaplan-Meier test. The results showed that the average survival time using the Kaplan-Meier test was 119.61 ± 2.93 minutes, the curve of which is shown in Figure-1 .
The mean survival time of patients according to the variables of the study was investigated using the log-rank test, the results of which are presented in Table 2 . The results of this study showed that the mean survival time in patients receiving Herceptin was 19.11, and in those who did not receive Herceptin, it was 10.99. Despite the higher mean survival time of patients receiving Herceptin, compared with those not receiving it, there was no statistically significant difference between the 2 groups (P>0.05).
The results of our study on the mean survival time of patients in terms of the grade of the disease and receiving Herceptin showed that the average survival rate of grade I patients receiving Herceptin and those not receiving it, was not measurable, because all patients in both the groups survived until the end of the study. The mean survival times of grade II patients receiving Herceptin and those who did not receive were 11.07 and 102.58 months, respectively, with a statistically significant difference (P=0.061). There was no statistically significant difference between the mean survival time of grade III patients receiving Herceptin and those who were not (P=0.962).
Also, the results of the study on the mean survival time in terms of the stage of the disease and receiving Herceptin showed that none of the 11 patients who received Herceptin and was in stage I died, so the average survival rate for this group could not be obtained. The mean survival times of stage II patients who received Herceptin, and those who did not, were 11.16 and 131.63 months, respectively (P=0.220). The mean survival times of stage III patients who received Herceptin and those who did not were 10.088 and 87.95 months, respectively. There was no statistically significant difference between them (P=0.456). The recurrence of cancer in patients was analyzed by the Kaplan-Meier test. The results showed that the mean recurrence time using the Kaplan-Meier test was 104/104 ± 41.3 months, the curve of which has been shown in Figure 2 .
The mean recurrence time of patients according to the variables of the study was investigated using the log-rank test, the results of which are presented in Table 3 . The results of this study showed that the mean recurrence time of patients receiving Herceptin was 10.47% and of those who did not receive was 21.25%. However, the mean recurrence time of patients receiving Herceptin was significantly lower than that of those who received Herceptin. There was no statistically significant difference between these 2 groups (P>.05).
The results of our study on the mean recurrence time of patients in terms of the grade of the disease and receiving Herceptin showed that the mean recurrence time of grade I patients who received Herceptin and or who did not was not measurable because all patients from these 2 groups were alive at the end of the study. The mean relapse times of grade II patients who received Herceptin and those who did not were 92.34 and 10.58 months, respectively, with a significant difference (P=0.491). In other words, cancer recurred sooner in patients who received Herceptin than those who did not. There was no significant difference between the mean relapse time of grade III patients receiving Herceptin and not (P=0.409). Also, the results of the study on the mean survival time in terms of stage I patients receiving Herceptin showed that those who received Herceptin had no recurrent events (11); therefore, the mean recurrence time could not be obtained for this group. However, the mean recurrence time for the group of stage I patients who did not receive Herceptin was 50.92 months. The median recurrence times of stage II patients who received Herceptin and those who did not were 103.39 and 17/112 months, respectively, meaning that breast cancer soon recurred in stage II patients who received Herceptin. There was, however, statistically no significant difference between them (P=0.515). The median recurrence times of stage III patients who received Herceptin and those did not were 88.81 and 82.49 months, respectively, showing that there was no statistically significant difference between them (P=0.896).
DISCUSSION
The aim of this study was to evaluate the survival of HER2-positive breast cancer patients who received Herceptin compared with those who did not receive it.
The mean age of 272 patients studied at the time of diagnosis was 50.78 ± 10.75 years, and most patients were in the age group of 50 to 59 years. In a study conducted in Tehran (11), the mean age of patients was 51.3 years, which is consistent with our study results. Other studies have also reported that an average age of breast cancer patients is between 45 and 50 years (12) , which is consistent with our study. The age distribution of women with breast cancer in the country indicates that the diagnostic age of the disease in the country is lower than that in Western Europe and North America, and also that women in Iran are more likely to develop breast cancer (13) .
Of the 272 patients studied in our research, 50 (18.4%) died. In a study conducted in 2011 (11), the death rate of patients suffering from breast cancer was 18.8%, which is similar to the results of our study. In our study, the mean survival time was 2.93; however, there was no statistically significant relationship between the age and survival time.
The relationship between the age and survival time of patients in different studies had different results. The results of a study conducted in 2008 (14) and that of another study conducted in 2009 (15) showed an inverse relationship between the patient's age and the survival time of the patients; however, no significant correlation was found between the age and the survival time of the patients, which is consistent with the results of our study (16, 17) . It seems that the most important factor affecting the difference between the age and survival time of patients is the number of patients in the study. Therefore, if the sample size is bigger, a meaningful relationship between the age and survival time can be established. In our study, the average survival time of patients receiving Herceptin was 19/117 months and that of those who did not receive Herceptin was 10.98 months. This difference was not statistically significant. Many studies have been conducted on the effect of Herceptin on the survival time of patients with breast cancer, yielding controversial results. In some of these studies, Herceptin was shown to increase the survival time of patients, whereas in other studies, it had no effect on the patients suffering from the breast cancer. In a study conducted by Smith, the survival rate of patients treated with Herceptin was higher than for those who did not receive Herceptin treatment, and this relationship was statistically significant, which is consistent with our study outcomes (18) . The reason for this difference can be attributed to the difference in the type of study-the study by Smith was performed as a randomized controlled trial, but ours was a cross-sectional and retrospective study. In one of the studies conducted in 2013, a group of patients was treated with doxorubicin, cyclophosphamide, and paclitaxel, whereas another group was treated with the combination of the above drugs and Herceptin. The study results showed an additional 10-year survival time in the latter group; in addition, the relationship between the age and the survival time was significant (19) . In another study, the survival rate of 1 year in patients receiving Herceptin was 26%, whereas it was 12% in the group not receiving Herceptin (20) . In another study, conducted in France, the patients were divided into 2 groups. The first group received 12-month treatment with Herceptin and the second group received 6-month treatment with it. The results of this study showed that the survival time in the first group was 2 years more than that in the second group (21) . Our study showed a statistically significant difference between the mean survival rate of patients who had positive or negative ER and Herceptin receptors. In several studies, the effects of estrogen receptors on survival rates were significant (11, 21, 22) , which did not match the results of our study. The results of a study conducted in 1999 (23) and another conducted in 2001 (24) showed that positive or negative estrogen receptors do not play a role in the survival of patients (23, 24) , which was consistent with our study results. The average survival time of patients in terms of positive or negative PR in our study, contrary to some other studies, was not significant (25, 26) , which was not consistent with our study outcomes. However, in a 2008 study, a significant relationship was found between the mean survival time and positive or negative PR (27, 28) , which was consistent with the results of our study. The stage of the disease is thought to be an effective factor in the survival of patients. In our study, in the groups of patients who did not receive Herceptin and were at the first, second, and third stages, the survival times were 110/1, 118/89, and 87/95 months, respectively. The difference was statistically significant. In a study of 2011 (11) , patients diagnosed with the first stage of the disease showed a higher survival than those who were at the second and third stages, and they had a significant relationship (11) .
CONCLUSION
In our study, the difference in mean survival time in the group receiving Herceptin was statistically significant at the second stage. In the main study that led to the confirmation of Herceptin by the Food and Drug Administration, all tests for HER2 positive status were rechecked in a reference laboratory, something which is virtually impossible in our country because there is no reference laboratory in Iran for rechecking.
Our study failed to demonstrate the efficacy of Herceptin adjuvant therapy in patients suffering from breast cancer. According to this study, as well as the results of other studies, a general screening for the use of Herceptin in Iran as an adjuvant treatment therefore seems necessary.
